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This is a status report of the research activities carried out 

during the fourth six months of Grant NsG3B fromthe National 

Aeronautics and Space Administration to Arizona State Univers2ty. 

grant supports a program to inipave the sample distr€butj.on program of 

the Nininger Meteorite Collection, This grant has been extended for a 

period of three years under Grant NsG-399, Supplement No,L, to continue 

to characterize and describe meteorites in the collections of Arizona 

State University. 

acquired and partially or completely classified. 

meteorites has been forwarded to E. L. Krinov for inclusion in '!The 

Meteoritical Bulletin" published by the Permanent Commission on Meteorites 

of the International Geological Congress. 

and gemunim contents of iron meteorites were continued and a method for 

the determination of carbon in metearites developed. Petrographic 

analysis of selected meteorites particularly with respect to their opaque 

mineralogy was continued. 

This 

During this period eight new meteorite falls were 

Information on these 

Investigations of the gallium 

During this six month period, 83 specimens were sent to 26 

investigators. 

The research st&f'f swprtedby the grant during this period was: 

Charles F. Lewis, B. S., Assistant Curator 

The salary of the principal investigator is paid entirely by 

Arizona State University. 
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METEORITE CHARACTERIZATION PROGRAM 

The following meteorites have been par t ia l ly  investigated and 
classified: 

Atwood, Colorado (H4.4) 

Badly  weathered. 
2.4@. 
an amphoterite. 

Brotmfield #!2, Texas (~16.2) 

pyracene t o  olivine. 
T o t a l  iron 27,C$, metallic iron 8.&, sulf'ur 1.94$. 
as an olivine bronzite chondrite. 

A f ine grained highly metamorphosed compact chondrite 
Total iron 22.@, metallic iron 4.574, s u l f u r  

Clessified ES an olivine bronzite chondrite but may be 

Moderate number of chondrules ranging *om radial 
Porphyritic olivine chondrules striking. 

C l a s s i f i e d  

Fremont Butte, Colorado (H5.2) 

Most chondrules w e  py:?axene without sharp boundaries . 
iron 20,6$, metaU.ic i_s.on 2.25$, sulf'ur 2.22$. 
olivine-hypersthene chondrite . 

Brecciated meteorite trith s m a l l  number of good chondrules. 
Total 

Classified as an 

Seminole, Texas (Hl3.9) 

without shasp boundaries. 
s u M m  1.H. 

Brecciated chondrite with a moderate number of chondrules 

Classified as an olivine-bronzite chondrite. 
Total iron 2#-, metallic iron ll.O$, 

Santiago Papasquiero, Mexico (721) 

inclusions. 
Hexahedrite w i t h  no unusual structures. Graphite 

Iron 9l.26$, nickel 7.515, cobalt 0.45s.' 

Bloody Basin, Arizona (723) 

s u b d t t c d  t o  " Jokna l  6f the Arizona Acadeqy of Science." 
Coarse octahedrite. Described i n  paper td be 

Fair Oaks, Arizona (722) 
Coarse octahedrite. 



, 

The opaque phases of several meteorites have been studied. 

Following each meteorite i s  a list of phases observed ( i n  decreasing 

order of abundance) and textures of paxticular interest .  

Atlanta - enstati te chondrite 

Kasnacite (with minor taenite), t ro i l i t e ,  daubreelite, 
graphite, pentlandite, alabandite, three unidentified minerals. 
Samples contain considerable "l.$nonite" produced by te r res t r ia l -  
izntinn. Although there is some evidence of shocking, the main 
features of interest  are connected with the highly reduced 
s ta te  of the meteorite. Graphite and daubreelite are present i n  
place of the chromite that i s  ubiquitous i n  most chromites. 
Lamellae of both daubreelite and alabondite occur within 
t r o i l i t e  appearing very similar t o  exsolved phases found i n  
t e r r e s t r i a l  sulfide ores. 

Beenham - olivine hypersthene chondrite 

Kamacite and taenite, t ro i l i t e ,  chromite, schreibersite 
and cohenite, unidentified mineral. 
oxidation is present. 
s i l i ca t e  matrix and irregular veins of -cite cutting kamacite - 
taenite fKtergrowths suggest remobilization of hamacite after 
initid exsolu%ion occurred. Plessite is most abundant where 
metal. ha8 been pastially replaced by t r o i l i t e .  
plossite intergmwths has been selectively replaced by t ro i l i t e .  

"Limonite" From t e r r e s t r i a l  
Rmerous small metal globules i n  the 

Kamacite i n  

Farmington - olivine hypersthene chondrite 

I < m c i t e  and taenite, t r o i l i t e ,  chromite, ilmenite, 
rut i le ,  Both metal a n d t r o i l i t e  grains are  fragmented. Kamacite 
has been part ia l ly  replaced by t r o i l i t e  prior t o  fragmentation. 
Discrete t r o i l i t e  grains show the same crystallographic orientation. 

The development of methods for  the chemical analysis of iron 

meteorites for the i r  major constituents and the i r  gallium - germanium 



groups has been continued. 

any s t a t i s t i c a l  relationships t o  be made. 

Insufficient data has been gathered t o  a,llow 

A t  the September 5, 1962, meeting on Analytical. Methods for  

Meteorites, Dr. H. J. Axon pointed out the scarcity of data on the carbon 

contents of meteorites. 

meteorite analysis. 

mination. 

and the C02 produced is determined by a modified Orsat technique. 

first resul ts  have been submitted t o  "Science" as a paper on "Carbon 

Abundances i n  Chondritic Meteorites." Preprints of th i s  paper have been 

sent t o  NASA. 

This data should be included i n  any useful 

We have developed a method for  doing th i s  deter- 

The meteorite samples are burned i n  an oxygen atmosphere, 

The 

Four sl ices  have been taken fiom the large Bondoc meteorite. 

They have been polished and photographed. 

METMlRITE SAMPLIRG INVESTIGATIONS 

No f'urther data on the Leedey olivine-hypersthene chondrite has 

Samples were sent t o  two analysts who have not finished been received. 

t he i r  investigation of the stone. 

The mechanical mineralogical analysis of 25 plains and 25 rim 

specimens of the Canyon Diablo meteorite has been completed. 

i n  the process of completing the chemical analysis and s t a t i s t i ca l ly  

We are now 



anslyzing the data. The mean composition of the two groups is: 

Plains Rim 

Kamacite 
Tae=i+; e-ples ite 

Cohenit e 
Schreib er sit e 
Troi l i te  
Graphit e 
Oxide 

87.4 86-7 
-_ 1 - 5  2,9 
5.2 8- 3 
0.8 0*9 
1.6 0.7 
0.9 0.0 

2.6 0.4 

PLANS FOR COMING SIX MONTHS 

Primary consideration in the coming months w i l l  be given t o  the  

publication of moderate amounts of information on meteorites obtained 

over the past two years. 

The gallium - germanium group study i n  iron meteorites w i l l  be 

continued. 

The analyses of carbon i n  meteorites will be continued. 

The analysis and characterization of poorly characterized 

samples will be continued. 

A program t o  do modal analyses of large slices as outlined i n  

the grant renewal proposal w i l l  be init iated.  


